Logit models are used to predict access and awareness of personal bank accounts. Access is defined as the ability and willingness to use ATM, EFTPOS, telephone and internet banking. Awareness relates to the understanding of bank statements, fee and charges, account shopping around and internet calculators. Newer ways of accessing bank accounts are confined to young, urban, well-educated, white-collar occupations. Awareness is lower for respondents with less education, non-workers, farm workers, unskilled and renting households, and higher for white-collar occupations, couples and those with higher incomes and savings.
Introduction
One of the defining features of personal banking in Australia in the last twenty years has been the proliferation in ways of accessing transaction and savings accounts. Starting in the 1980s with automated-teller machines (ATM) and electronic funds transfer point of sale (EFTPOS), and more recently with telephone and internet banking, the trend has been, at least from the banks' perspective, from more-costly labour-intensive branch services to less-costly capitalintensive technological services, and from cash to non-cash forms of payment. At the same time, the increasingly competitive retail banking sector has witnessed the shift to transactionbased fees and charges, and the rationalisation of far-flung branch networks. As a result, uptake of the new access technology has been extremely rapid, prompted partly by its lower cost and convenience, but often by the lack of a branch substitute, particularly in rural, regional and outer suburban areas.
Controversy surrounds these changes, primarily from the viewpoint that consumers have suffered with the shifting emphasis of banks from net interest margin to net non-interest margin, especially when coupled with booming bank profits. From its standpoint, the Australian banking industry has been keen to dispel this criticism, arguing that "…banking in Australia has never been more affordable than it is today. Improved affordability has been most marked for household and small business customers, Australian bank fees and profits are not high by world standards, and everyday banking is cheaper than basic services such as water and transport" (Australian Bankers ' Association 2003a; 2003b) .
There is clearly some substance to this argument with net profits before tax and net interest and non-interest margins (as a ratio of total assets) of Australian banks at or below the OECD average and comparable to levels in the United Kingdom. The Reserve Bank of Australia (2004) has reached a similar conclusion. However, banks and the Australian Bankers' Association (2004) have also been careful to offer suggestions to consumers to cope with the greater than before emphasis on bank fees and charges:
Use only branded ATMs of your bank (you pay fees for using other banks' ATMs); take cash out with any EFTPOS purchase and it counts as a single transaction; consolidate your accounts to save on monthly account fees; use telephone banking to obtain account information and do transactions; use BPAY to pay bills to over 6000 participating organisations; use fewer cheques (accounts with a cheque facility can attract government taxes on all withdrawals made from that account, and a fee for each cheque written after you have reached your account's fee-free transaction limit); view and print statements for free with Internet banking and print as many copies as you like, at no charge (over the counter copies are not usually free); use proprietary bank software on your computer to install a 'mini bank branch' and transfer funds, pay bills or check accounts online with the convenience that it is available 24 hours a day, 7 days a week, often with no start-up costs or access fees; check if your bank has a 'fee rebate system' for personal transaction and savings accounts that rewards people who bank electronically.
Publicity like this has met with limited success, with banks habitually criticised by media commentators, consumer groups, regulators and policymakers alike. For example, the Victorian Minister for Consumer Affairs (2005) By 2000, transaction fees alone cost consumers about $430 million a year, and that amount continues to increase. In 1993, the average cost of an over-the-counter transaction was 50 cents; by 2000 it was $2.38. And banks are using increasingly complicated fee structures that make it very difficult to compare accounts. With such low interest [in everyday transaction accounts], account-keeping and transaction fees can quickly eat away at your money. You can easily end up paying much more in fees than you earn in interest."
Clearly, emphasis lies on Australian consumers' awareness of the fees and charges applied to bank accounts, and their ability to make good choices regarding the choice of account in the first place, and then the most efficient and effective way of accessing this account. Schagen and Lines (1996) , Braunstein and Welch (2002) , Hogarth (2002) Without doubt many benefits come with the use of electronic banking. The convenience, ease of access, and lower transaction costs attract more and more consumers. Not all Australians, however, are able to take advantage of the new technology and the technology itself has limitations in delivering branching services to regional, rural and remote Australia…including the absence of facilities such as ATMs, EFTPOS, computer terminals, even telephones in the community. Accordingly, the purpose of this paper is to examine two important, and largely unresolved, aspects of this debate. First, establish the profile of consumers with entrée to the newer ways of accessing their transaction and savings accounts. This establishes a necessary, but not sufficient, condition for consumers properly managing the fees and charges on personal banking accounts in Australia. Second, quantify the level of knowledge of fees and charges in personal banking in Australia, and whether consumers are in a position to use this knowledge to make better decisions. The paper itself is divided into four main areas. The first section explains the empirical methodology and data employed in the analysis. The second section discusses variable specification, and the third section presents the results. The paper ends with some concluding remarks.
Research method and data
A convenient consumer behaviour model put forward by the Consumer and Financial Literacy Taskforce (2004) hypothesises that external events, socioeconomic background, personal characteristics, skill levels and choices of information all shape knowledge, perceptions, decisions and behaviour in financial services markets. First, economic, regulatory, cultural and political factors shape the external environment facing consumers. These comprise market forces regarding the price and non-price characteristics of products available, and nonmarket impacts such as government regulation concerning the information made available to consumers, including product disclosure, consumer protection and opportunities for redress.
Second, the consumer's own socioeconomic and personal characteristics also affect their knowledge, perceptions and the decision-making process. These include education, age, gender, health status and cultural background along with needs and aspirations.
Third, there are the events that have happened in each consumer's life. In the context of financial services markets, these include past experiences (both good and bad) with particular products and services. Finally, there are things consumers can learn to assist financial consumption. These may include prerequisite skills (such as literacy and numeracy), planning skills (comprising budgeting, saving and spending), and risk management skills (including insurance and portfolio management). They may also include knowledge as to where information and advice may be obtained. Clearly, access to, knowledge of and behaviour towards personal banking may result from any or all of these sources, and so attempts to model their distribution should take into account the different demographic, socioeconomic and financial backgrounds of consumers.
The data used in this study is from the ANZ Survey of Adult Financial Literacy in Australia (2003): a national telephone survey of 3,548 respondents. The data is composed of three sets of information. The first set used in this study consists of each respondent's answers to a set of questions aimed at measuring access and understanding of personal bank accounts. The eight specific questions examined in this study are provided in the uppermost portion of Table   1 . The first four questions asked whether the respondent used or knew how to use ATMs, EFTPOS, telephone banking and internet banking for the purposes of personal banking: these questions address the issue of 'access'. All other things being equal, these ways of accessing bank accounts are more cost-effective in terms of fees and charges compared to branch banking, are information rich, available 24 hours a day, 7 days a week, minimise cash balances, optimise account balances for mortgage offset and interest-bearing accounts, and facilitate efficient and timely transfers and payments for goods and services. Responses ranged between the 27.80 percent who used or knew how to use internet banking up to the 72.90 percent of respondent who knew how to use or used ATMs (unsurprisingly nearly all respondents knew how to use cash).
The second four questions assessed four aspects of respondents' ability to manage personal banking accounts. These included whether they didn't know fairly well, well or very well about the fees and charges that applied to their own bank account, didn't understood fairly well, well or very well their bank statements, whether they didn't shop around a little bit, a fair bit or a lot when arranging a new account and whether they hadn't visited and used an internet calculator sites to assist in the comparison of accounts on the basis of interest rates, fees and charges. These questions address 'awareness'. In general, respondents with a higher level of knowledge of bank accounts, who actively exploit the competitive banking market and make best use of the tools available to them, are better able to cost-effectively use their existing account and compare it with alternatives. Responses varied between the just 13.80 percent of respondents who didn't understand their bank statements at least fairly well and the 83.70 percent who hadn't used or visited an internet calculator site to compare the rates, fees and charges on bank accounts.
The analytical technique employed is to specify each respondent's responses concerning personal banking accounts as the dependent variable in a regression with demographic, socioeconomic and financial characteristics as predictors. The nature of the dependent variable (binomial) indicates discrete dependent variable techniques are appropriate. Accordingly, binary logit models are specified. The coding of the binary dependent variables is shown in Table 1 with separate regression equations specified for each of the eight responses.
Specification of explanatory variables
The next two sets of information are specified as explanatory variables in the binary logit regression models. The first relate to demographic and socioeconomic characteristics, and the second to financial characteristics. The first set of information is generally comparable to that employed in earlier studies of financial literacy, knowledge, perceptions and behaviour. The second set of information is used to identify financial characteristics as a means of establishing a connection between these and respondent characteristics beyond these factors.
The set of demographic and socioeconomic variables upon which the questions concerning personal bank accounts are regressed are first examined. The definition and coding of these variables is detailed in Table 1 . Whilst there is no unequivocal rationale for predicting the direction and statistical significance of many of these independent variables, their inclusion is consistent with past studies of the determinants of financial access, literacy and behaviour (as variously and broadly defined) and the presumed interests of consumer groups, policy-makers and other parties. For example, in studies of financial literacy Beal and Delpachitra (2003) included gender, household status, age, educational and employment status and time spent in the workforce, while Chen and Volpe (1998) added race and nationality, academic discipline and class rank. Most recently, Devlin (2005) specified educational attainment, employment status, housing tenure and ethnicity in a study of financial exclusion in the UK.
<TABLE 1 HERE>
The first nine variables relate to the sex, geographical location, ethnic background and age of the respondent. These are used as proxies for characteristics exposing respondents to personal bank accounts including stage of life cycle, access to labour and credit markets, exposure to marketing and information campaigns, and language and computer skills. For example, Chen and Volpe's (1998: 114) study of financial literacy concluded that "…the percentages of correct answers from the female participants (50.77%) are lower than those from male participants (57.40%)" as did Goldsmith and Goldsmith (1997) . Similarly, Chen and Volpe (2002) concluded that the less (financially) knowledgeable group was also more likely to be younger and female, the Jumpstart Coalition for Personal Financial Literacy (2005) in the US established that Native, African, Hispanic and Asian-Americans scored lower than other (White) students and Devlin (2005) proved higher levels of financial exclusion for AfroCaribbean and Asian consumers in the UK. Negative coefficients are hypothesised for gender, region and language with age coefficients being negative for younger and older respondents and positive for middle-aged respondents.
The next four variables indicate whether the respondent is non-working and looking for work (unemployed), non-working and a student, non-working and engaged in home duties, nonworking and retired, and non-working for any other reason. Garman et al. (1999) , Beal and Delpachitra (2003) , Worthington (2005) and Devlin (2005) also included employment status.
Possible reasons for differences in access and awareness of personal bank accounts for nonworking respondents include lack of (work) access to computers, telephones and the internet, less exposure to work-related literacy campaigns, and fewer synergies between work-related knowledge and personal knowledge of banking. It is reasoned that all categories of nonworking respondents will have lower levels of access and awareness regarding bank accounts: negative coefficients are hypothesised. Following this eleven categories of occupation are specified. It is generally argued that white collar occupations are associated with higher levels of financial knowledge. Positive coefficients are hypothesised for white collar occupations, especially those involving business management or ownership; negative coefficients for blue collar occupations, especially those in semi-skilled and unskilled trades.
The next four variables categorise respondents according to the highest level of education attained: namely, 4 th Form/Year 10 or lower (corresponding in most Australian states to eleven years of primary and secondary education and the first secondary education qualification), HSC/VCE/6 th Form/Year 12 (an additional two years of secondary education necessary for university matriculation), technical/commercial/TAFE certificate or diploma (vocational specific education following either of the above), and university/CAE degree (three-year programs equivalent to university, polytechnic or liberal arts college elsewhere).
In the UK, Devlin (2005) categorised educational attainment as low (no formal qualifications), medium (CSE/GCSE/O Levels/City Guilds) or high (university degree). All other things being equal, mathematical and language literacy skills attained in secondary and tertiary education should be useful for the purposes of financial awareness about personal banking accounts, with higher levels of educational attainment associated with higher awareness. Positive coefficients are hypothesised.
The following two variables indicate whether the household structure is a single parent or a couple with children at home and follows suggestions that single parent household are at most risk through a lack of financial access and awareness (Worthington 2005; Devlin 2005 ).
Finally, the next three variables indicate whether the principal residence is owned outright, being bought or rented. This is similar to Devlin's (2005) categorisation of housing tenure as owner-occupied, private rented, local authority housing or housing association rented.
Residential mortgages are the largest financial transaction entered into by nearly all Australian households, so that experience with dealing with such products may serve to improve access and awareness of bank accounts. A positive coefficient is hypothesised for respondents who own outright or are burying their own home.
The final four variables in Table 1 are quantitative variables for household income, investments and debt. Hogarth and O'Donnell (1999; and Lee (2002) 
Empirical findings
The estimated coefficients and standard errors of the parameters for the binary logit regressions are provided in Tables 2 and 3 . Also included in Tables 2 and 3 is the Nagelkerke R 2 as an analogue for that used in the linear regression model and the Hosmer-Lemeshow test for model misspecification. Table 2 presents the estimated coefficients, standard errors and significance for the models predicting technological access to bank accounts. Table 3 presents this information for the models predicting bank account awareness.
<TABLE 2 HERE>
Models employing the entire set of explanatory variables were initially estimated (not shown), followed by refined specifications (shown) obtained with forward stepwise regression using the Wald criteria. The refined models were always preferred in terms of the trade-off between comprehensiveness and complexity (given the lower value of the Hannan-Quinn criteria) so only the refined models are discussed. This allows a focus on the most significant factors affecting bank account access and awareness. The refined models also appear appropriate to the data examined and the values of the Nagelkerke R 2 are adequate. To test for multicollinearity, variance inflation factors (VIF) are calculated. As a rule of thumb, a VIF greater than ten indicates the presence of harmful collinearity. Amongst the independent variables, the highest VIFs are for age 30-39 (5.24), other white collar occupation (5.69), skilled trades occupation (4.98). This suggests that multicollinearity, while present, is not too much of a problem. The Hosmer-Lemeshow tests fail to reject the null hypotheses of no functional misspecification (that is, there is not a significant difference between the observed and predicted cell counts) so we may conclude that all eight models are appropriate for modelling access and awareness of personal banking accounts in Australia.
Start with the models predicting access in Table 2 . For the ATM model (columns 2 and 3), the estimated coefficients indicate that non-metropolitan, small business owners, farm workers, On the other hand, being aged 18-24, 30-39, 40-49, 50-59 and 60-69 increases the likelihood of having ATM access (log odds of 2.11 and odds of 8.28 times for the 18-24 year age group), as does being in home duties (log odds of 0.40 and odds of 1.49 times). Having a university education increases the log odds of 0.49 and odds of 1.63 times for university graduates over other levels of educational attainment. Clearly, with its high take-up rate (72.90%) ATM access is a very common way of accessing bank accounts in general, but is disproportionately favoured by the young and highly-educated. The relatively lower access to ATMs of small business owners appears unusual, but shows that many small business owners conduct their personal banking when using branch services for their business banking and tend to favour cheque accounts.
The results of the model predicting EFTPOS access (columns 4 and 5) are similar in many respects. The main points of departure is that being female increases the log odds and odds of accessing EFTPOS by 0.30 and 1.34 times that compared to males, other white collar occupations by 0.21 and 1.23 times over other occupations and 0.24 and 1.27 times for couples over singles. In contrast, telephone banking (columns 6 and 7) appears to have strong interrelationships with working life (in terms of access to free, on-hand phone services) and household asset and debt portfolios. For example, persons on home duties, retired and nonworkers have less access to telephone banking (up to 2.90 times the odds of working respondents), professionals and other white collar workers have more (up to 1.43 times the odds for other occupations), as do those paying off their home (1.21 times for other forms of residence). The estimated coefficients on income, savings and mortgage debt are also positive and significant indicating telephone banking access increases non-linearly, but monotonically, with dollar value. Moreover, they also indicate that an increase in the dollar value of income increases the log odds of access more than savings or mortgage debt.
At the other extreme there is internet banking (columns 8 and 9), which is arguably the most demanding (in terms of technical competence and hardware), with a corresponding lower take-up rate (just 27.80 percent of respondents). Unlike EFTPOS and telephone banking, females have significantly lower access to internet banking, as do the unemployed, the retired, non-workers, semi-professionals, skilled, semi-skilled and unskilled trades, and single parents. The most substantive factors influencing access to internet banking appear to be being aged 30-39 years (1.28 times the odds for other age groups) and being university educated (1.65 times the odds for other levels of educational attainment). Table 3 includes the binary logit models predicting whether respondents don't know well, fairly well or very well about the fees and charges on their own bank account (columns 2 and 3), whether they don't shop around a little bit, a fair bit or a lot when arranging a new bank account (columns 4 and 5), don't understand their bank statements well, fairly well or very well (columns 6 and 7), and whether they hadn't used or visited internet calculator sites to compare bank accounts (columns 8 and 9). As before, models including the full set of explanatory variables were initially estimated, followed by forward stepwise regression models using the Wald criteria. In all instances, the refined models were preferred and only these are presented. In the case of a lack of awareness of fees and charges on their own bank account, nine variables were stepped into the model. These indicate that non-workers and persons with a Year 10 education are less likely to have a sound knowledge of bank account fees and charges, and that professional, small business owner, sales and other white collar occupations, couples and those with higher incomes and savings are more likely to have this knowledge. The highest positive likelihood for having such knowledge is for small business owners (0.46 log odds and 1.59 times more the odds of other occupations) and the greatest negative likelihood is for non-workers (0.82 log odds and 2.27 times less the odds of other respondents).
<TABLE 3 HERE>
Once again there is some variation for the remaining three models. In sum, females are more likely to shop around for bank accounts, but less likely to use internet calculators than males As a final requirement, the ability of the models to accurately predict responses is examined. Table 4 provides the results for the models in Tables 2 and 3 with the predicted number in each response category. To start with, consider the predictions for the model of ATM access.
Of the 2,585 respondents who indicated that they used or knew how to use ATMs, the estimated model correctly predicts 2,439 and incorrectly predicts 146. With the 963 respondents who did not use or did not know how to use ATMs, the model correctly predicts 221 and incorrectly predicts 742. These represent the correct prediction of 94 percent of cases with ATM access and the correct prediction of 23 percent of cases without ATM access: a total prediction success of 75 percent of respondents. A good benchmark for these predictions is to compare them with the results of a (constant probability) model that would predict ATM access on the basis of its proportion in the sample.
In this respect, the ATM access model in this study has a 24 percent absolute improvement (in terms of correct predictions) and a 37 percent relative improvement (in terms of incorrect predictions) over the constant probability model. Similar results are obtained for the remaining three models predicting access to EFTPOS, telephone banking and internet banking with 76, 68 and 75 percent of respondents predicted correctly. By comparison, the models correctly predicted 76 percent of responses to the question concerning fees and charges, 61 percent for shopping around, 86 percent for understanding bank statements, and 85 percent for using internet calculators. Of course, these are 'in-sample' predictions and the results could differ if 'out-of-sample' data was made available.
Concluding remarks and policy recommendations
The present study uses binary logit models to investigate the role of demographic, socioeconomic and financial characteristics in determining access to and awareness of personal banking accounts in Australian adults. Access is defined in terms of the ability to use new technology comprising automated-teller machines (ATM), electronic funds transfer point of sale (EFTPOS), telephone banking and internet banking. Awareness is defined in terms of understanding bank statements and fee and charges, shopping around for accounts and the use of internet calculators to compare the interest rates, fees and charges on bank accounts.
Together, these permit the proper management of personal banking benefits and costs.
In terms of access there appears to be a strong distinction between 'older' (well-adopted) ATM and EFTPOS technology and 'newer' (less-common) telephone and internet banking technology. For the former, usage is well spread across most consumers, though take-up rates clearly decrease with age. For example, a consumer aged 18-24 years is more than three times likelier to use EFTPOS than one aged 60-69 years. There also appears to be only a slight connection between income, debt and investments and these forms of access and little evidence of ethnic, occupational and gender bias. For the latter, however, consumers tend to be overwhelmingly male, professional and white-collar working households, with high levels of education and household assets. Just a few consumer groups appear to suffer disadvantage across all ways of accessing accounts, most notably non-metropolitan households and those with only the lowest level of educational attainment.
In terms of awareness, most respondents appear to know the fees and charges that apply to their bank accounts, understand their bank statements and shop around for new accounts when the need arises. However, in common with the relatively low access to internet banking, only a small proportion has used internet-based calculators to assist them. Apart from this, fees and charges are generally less understood by non-workers, those with low levels of education and better understood by the professional, sales and white-collar occupied, couples those with higher incomes and savings. The retired, unskilled tradesmen and farm workers shop around less for new accounts, and bank statements are less understood by retirees, non-workers and renting households.
Two broad policy implications are noted. First, some target groups identified in the broader push for improving financial literacy in Australia -low-income, unemployed and nonworking households -will be well-served in terms of understanding and managing bank accounts if literacy programs by governments and businesses continue. However, some consumers -the young and women -who are frequently associated with low levels of literacy and interaction with sophisticated financial services, especially retirement planning and investment, do not appear to suffer the same disadvantage with basic banking services.
Targeted education and advice can assist these consumers.
Second, and rather more problematically, is the issue of access to bank accounts through the newer forms of technology. Clearly, some of these problems can also be addressed with education and training, but it also appears that supply-side factors have a role to play. For example, the lower levels of access to banking accounts of rural and regional households may only ever be fully resolved through the better distribution of ATM and EFTPOS networks and the provision of low-cost telecommunication services. This is particularly problematic as these households are more disadvantaged by the recent contraction in branch services. Putting this aside, the historically high rate of technology take-up by Australians may eventually see telephone and internet banking become as commonplace as ATM and EFTPOS. In that event, most differences in access and awareness can be addressed through traditional literacy programs and measures. 
